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INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS115

CMOS
Quad 2-Input NAND
Schmitt Triggers

High-Voltage Types (20 Volt Rating)

& CD40938B consists of four Schmitt-

trigger circuits. Each circuit functions as a
two-input NAND gate. with Schmitt-trigger
action on both inputs. The gate switches at
different points for positive- and negative-
going signals. The difference between the
positive voltage (Vp) and the negative volt-
age (V) is defined as hysteresis voltage (V)
{see Fig. 2}.

The CD4093B types are supplied in 14-lead
hermetic duai-in-line ceramic packages (D
and F suffixes), 14-lead dual-in-line plastic
package (E suffix),, and in chip form (H

suffix). ® NAND legic Co :
MAXIMUM ‘RATINGS; Absolule-Maximum Valies:
DC SUPPLY-VOLTAGE-HANGE, (Vpp) :

Voltages referenced lo Vgg Téminal) ................ e e s -0.5Vto +20V
INPUT VOLTAGE RANGE, ALLINPUTS .........ooiiiitiiiiiiin e iienianeiiens - “0.5V10 Vpp +0.5V
DC INPUT GURRENT, ANY ONEINPUT .........oiviiiiiaionenn. . JeeremareammenriarreeTranann £10MA
POWER DISSIPATION PER PACKAGE (Pp):

FOrTA = =550C10 #100%C ... .\oteeennne ettt et et e e s e an e e aae s e enate e enens 500mwW

ForTA=4100%Cto+1259%C. ...ttt i Derate Linearity at 12mW/9C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR TA = FULL PACKAGE-TEMPERATURE RANGE (All Package TYDOs) .. .......ouenureenenennn. 100mwW
OPERATING-TEMPERATURE RANGE (TA)........ g e ~559C o +125°C
STORAGE TEMPERATURE RANGE (Tatg) - ++ -« «cecnvnvtenntaenansaenecnenanraannrnnns -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm) from ¢ase for 108 MAX ......uveernaenneernnrnanins +265°C

Ve

{

4

VDD 1

v | pAEe———-==

I '

|

Vge i

1

|
Yoo
Yo
¥ss

al Definition of Vp, Vp, Vy

' CD4093B Types

Features: = v .

= Schmitt-trigger action on each input with no
external components

® Hysterasis voltage typically 0.9 V at
Vpp=5Vand23VatVpp=10V

® Noise immunity greater than 50% '

= No limit on input rise and fall times

® Standardized, symmetrical output characteristics

8 100% tested for quiescent current at 20 V
® Maximum input current of 1 yuA at 18V
over full package-temperature range,
100 nA 4t 18 V and 25°C
= 5-V, 10-V, and 15-V parametric ratings
L] Meeis all requirements of JEDEC Tentative.

Standard No. 13B, “'Standard Specifications
. far Descnpnpn of ‘B’ Series CMC‘}S Devices:’

Applications:

@ Wave and pulse shapers

® High-noise-environment systems
= Monostable muftivibrators.

® Astable multivibrators

. Voo
Vo
e T
Vi Vp- vy
¢) Test setup
Vi
AL ve
b) Transfer characteristic
of 1 of'4 gates. 22cM- 238028

Fig. 2 — Hysteresis definition, characteristic, and test setup.
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FUNCTIONAL DIAGRAM -

RECOMMENDED OPEﬁATING CONDITIONS
For maximum reliability, nominal operating
conditions should be selected so that operatlon‘
is always within the followmqranges :

CHARACTERISTIC |MIN.| MAX. ust

Supply-Vottage Range
(T 5 = Full Package-- ‘
Temp. Rahge) {3 |-181] Vv

%
15,8.42)
. > » swo "
216,931
*aLL INpUTS PROTECTED BY cuos. !
PROTECTION NETWO.

92C5-23881RI Vss

Fig 1 —~ Logic diagram—1 of 4 Schmitt triggers,
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Fig. 3 — lnputand ou tpur characteristics.



CD40938B Types

STATIC ELECTRICAL CHARACTERISTICS
" — - s
CHARACTER-  |conDITIONS LIMITS AT INDICATED TEMPERATURES (°C) S P
[ IShIC S UNITS ; Iy
' Vo |Vin | VoD N 7 +25 ‘é g
VitV L (v) |-55 [-40 [+86 |+125 [MIN. [ TYP. |[MAX. : a
T § " H H
Quiescent Devics. |~ |08 5] 1] 1 a0 3| - 0oz 1 H 3
_Cureent, ipp . 1= Jo0] 10| 2 2 60| e60.f — | ooz 2 4A :
Max. . I""To1s| 18| & 4| 120 120.] - 002 4
'~ Jo20] 20| 20] 20 eo0o| 00 [ - | o0o0a] 20 * el vouTace (vpi-v"
- - - ] . SZCH-1402)
Positive Trigger - a 5| 2.2 2.2 2.2 22 22 29§ — . Fig. 4 ~ Typical cusrent and voltage
ThresholdVoltage| — | a | 10| 46 46 | a6| a6 46]. so] - . transfer characteristics.
Vp Min. -] a|15] 868 68| 68 6.8 68| 88} - {. ' SRR T
1 ) H nwu.w;{%:}j{ ] If:g
-1 o | s|2e] 26| 261 26] 26 33| - TN T
-1 o] 1w0]ss] 56| 56| 56 s6 1] - ¥ :
, -1 blis|ea] 63| 63 63| 63 94| - £
VpMax. . . | -} a | 5]36] 36| 36| 38| - 29| 38 EH .
- = a ol [ 74 21 - " 59 ] 71 E i _m__—_l.gcé‘.#. H
~ 1 a[15]108] 108 | 108 ] 108 - B8 108 v H £3° R ST Bty
w L=l sl{vaf af af a]- 33 4 S5 lausan I 88s
L - [ o {10]82] 82| 82 82| - 7] 82 : § it f S w
; it R ° s 10 13 s
= | 1sjizz] 27 | 127 127 ] - 94 |127 euT vOLTAGE vy 3y = X
Negative Trigger - a 5| 09 0.9 09 0.9 09 1.9 - Fig. 5 — Typicai voltage transfer characteristics % §
Threshotd Vottage! — [ a | 10| 28] 25 [ 25| 25| 25| 38| - S o function of temperagute. =3
Vg Min. ~ 1 a5l a 2 a a 4 58 | — v [T JAMBHENT TEWPERATURE (Ta1s25-CIH 8 %
- { b | 5f1ra] 1a] el 14| 1a] 23] — *
— | bvtf3a] 34| 34] 34 34} 1] - ] Sssc ToSUACE VOADE ey v
- | bj15]48] 48 48| a8 | a8 73 ) - 5. 2 H H
Vg Max | a | 5|28] 28] 28| 28] - 19 | 28 3 ilitadtiith
! = % ° HH H
. - | a]1w]s2f s2 52 52 | — 39 5.2 S o H
- al1s]7a] 74 7.4 74 | ~ 58.] 74 v § By R T
= oHH
-1 6] sl32] 32 3.2 32 |~ 23| 32 g W H ] :
- : il L R ;iS22
- | b |10]|66] 66| 66| 65| — 51 66 ; 39 T i
- -]l bl jesl 96 96 a8 [ = 73| 96 | T ¥ 7 .
- " — - 0 3 - 0 3 0 3 0 3 - 'mo 3 0 9 - DRAIN-TQ - SQURCE VOLTAGE (Vpg)=—V
. - a 5 . - 0. 3 . X X — - PN .
Hysteresis Voltage : - - s ~ Fig. 6 — Typical ovtput low (sink) current characteristics.
VuMin: | = Ja |18 12] 12 12 1.2 12 23] - ‘ - '
- a 15 16 16 16 16 IG 35 _ V AMBIENT TEMPERATURE {Ty}-284C
-] b] sflo3] o3| 03] o3| o3 09| - 3
= 1
-1 s Tiwol12] 12 1.2 12 | 12 23| - =
- | bj15s|16e]| 16 1.6 1.6 1.6 35| - g-z- OATE - 70~ SOURCE VOLTAGE (VgsleiaV 1HH
Vi Mox. —fa| s|16] 16| 16| w6}- | o8|ie £ H T
- ~ | a j10]|34] 34 34| 34} - ‘ 23] 34 i, o LT H
- - a |18 51 .5 51 61~ ..t 36 5 v 3 - dﬂgiZ :g : :
sl b | 5]1.6] 1.6 1.6 16 | -} o9 {te |[. 5 : ﬁ;:#: HEHTHET i
— o [0 ][34| 34 | 34| 34 |- 23 | 34 3 e :
il LR UL S5 > 5 S1-0 ] 351 8 . - 70-BOUCE VEAGE (Vg1
- R . T L © vECE-vemm

8 Input &n’ :mimls 15812 pr 2,6,8,13; ather inpats §o Voo .
Binpist 9o terminals 1:and 2, 5 snd B,8.a4d.8, o7 124and 13; other inputs to V.

¥ Minimum output low {sink) ctrent
-
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STATIC ELECTRICAL CHARACTERISTICS (CONT'D)

CD40938B Types

DRAIN-TO-SOURCE VOLTAGE tVpg)—V

. AMBIENT T:uﬂ:nnunz_l(su)-za;cnﬁt”;”“-5
- bbb bibabdabii -1 E
CHARACTER- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) : GATETO-SOUACE YOLTAGE Ngsi: 3V s ¥
ISTIC : ' UNITS it i1
- - T i ] 13
Vo {Vin{Voo| +25 thi HI
V) { (V)1V} ]-55 [-40 |[+85 |+126 { MIN. | TYP. |MAX. ] SR HR &
i T ': :' T - 10 e ® 4mi -l
Output Low (Sink) | ©4105] 5] 064 | 061 | 042 036] 05 1] - SRR g
Current, osloiof 10| 16 15 1.1 0.9 13 26| - &2 (5231 3
N - - Ry
loL Min. 1.5[015f 15 ] a2 a| 28] 24| 3a 68| — HevH ol
mA, s
-
Output High 46]05| 5 {-064 |-061 |-042 | -0.36 | —0.51 -1| - 5
{Source) 2505 5| -2} -18 | -13[|-1156| -16 -32] - TR
ICurre'zil;‘ 9.510,1¢] 10 { —-1.6 -1.5 -1.1 -09 ~13 -26 | - Fig. 8 — Typical output high (source) current
oR T 13sfoas| s | —a2 | -a |28 | —24| 33| e8| - characteristics.
OU‘DUl Vo"am - 0'5 5 005 - 0 005 DRAIN-TO-30URCE VOLTAGE (Vpsi—V
Low-Level, - Jo10] 10 0.05 - 00.05 , i 4 o o
VoL Max. - Jo1s] 1s 0.05 - 0 |00s | ettt R
4 GATE -TO- SOURCE VOLTAGE (Ygs )= -8 vIRECILLSH ¢
Output Voltage - lost s 495 4.95 51 - i
High-Level, - lo10] 10 9.95 9.95 10 - e 2
: T =z
VoH Min. - Jo1s] 18 14.95 14.95 - H z HE
Input Current, 1 asggs -":" E = Ty §
1ypy Max. - o8| 18| 01 | 0.1 +1 ] - 1079 |20.1 | A Hiicdriiy 35 3
it sttty -1
§ : H 5
tn 14 %
DYNAMIC ELECTRICAL CHARACTERISTICS thi & ! z
AtT.= 5DC,‘I = = = s2cs-2asrm,
t74=2 aput ty, tg =20 ns, Cyp = 50 pF, Ry = 200k Fig 9 — Minimum output high fsource) current
: characteristics.
TEST CONDITIONS LIMITS
CHARACTERISTIC UNITS
v ANBIENT W
VOD?‘ TYP. MAX. ' LOAD wunmc:m,::ﬁ:ng ¢
LTS ]
Propagation Delay Time: 5 190 380 £
tPHL- 10 90 180 ns &
PLH 15 65 130 3
5 100 200 E
Transition Time, tT. 10 50 100 ns
tTLH 15 40 80 .
Input Capacitance, Cypy - Any Input 5 1.5 pF.
d SUPPLY Vlgk.ﬂﬂ[ (V:m‘

TRANSITION THIE Uy ATLRI—A8

LOAD CAPACITANCE {Cy )~ oF

20%-24382

Fig. 11 — Typical transition time vs. load
capacitance.
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OTHER INPUTS

AMBHENT TEMPERATURE (Tals25°C
INPUT ON TERMINALS 1,5,6,12 OR 2.6.9,13;

TIED TO Voo

22CE- 2482902

Fig 10 — Typics! propagation delay time

vs. supply voltage.

TRIGGER THRESHOLD VOLTAGE (Vp, VN1—V
,

< 5
SUPPLY VOLTAGE (Ypp)—Y¥

20

92¢S-24831R:

Fig. 12 — Typical trigger threshold voitage vs. Voo
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AMBIENT T

tTa-28%c

v,
HYSTERESIS :;& X1001- PER CENT

] [E]
SUPPLY VOLTAGE Ivppi—v

0

22C8-20037M

Fig. 12 — Typical per cent hysteresis vs.

supply voltage.




. €D4093B Types

10 AMBIENT TEMPERATURE (T21725°C | Vg
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Fig. 14 — Typical power dissipation vs.
frequency characteristics.
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Voo
= RC )n(m

SO R SR
100 pF SC & 1uF

AMBIENT TEMPERATURE (T, 12 25°C
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POWER DISSIPATION (Pg)— uW

APPLICATIONS =

TO CONTROL
SIGNAL
OR vy

17 CDe093B

Veg~b L

I

VS_S

FOR THE RANGE OF RANDC

GIVEN Bus € tiy<iy

92CS- 2 3886R1

Fig. 17 — Monostabie muitivibrator,

fuo
INPUTS
Voo
(]
Vas -~
e

NOTE

MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Ygp AND Vg
CONNECT ALL UNUSED
INPUTS TO EITHER

Fig. 20 — Input current test circuit.

Vpp OR Vgg-

¥208- 27402

e FREGUENCY RANGE OF WAVE SHAPE sécs-23m8s
- ul
o? 0l "o 10* iof 1S FROM DC TO | NHz
RISE AND FALL TIME [§, t;)=n
s2ce- 2amIe . N
Fig 15 — Typical power dissipation vs. rise and Fig. 16 — Wave shaper.
fall times.
TO CONTROL SIGNAL Yoo
OR Vpp Yoo f-ta Voo r
| 1/4C04093B M ] INPUTS
Veg—t . . : ‘75 -
w2 o 3
0@ RS IMA .
100 pF < C 5 | uF -
FOR THE RANGE OF R ANDC GIVEN 8 [ =]
2u3 < tg <048 = =
O w
92CS-238487R| - ‘5
. . = =
. L Vss O
Fig. 18 — Astable multivibrator. 92C5- 27400 A b =)
. w ==
Fig. 19 — Quiescent device current test =
circuit. ) g [
O x
vbD
R = 120652
SWITCH
OR RELAY
CONTACT CD40838

(TOP VIEW)

92¢5-24835

CT 0.0010F

L1

4-10
(0.102-0.254)
71-79
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~11.803-2 6073 1
92CS-35099

Dimensions and Pad Layout for CD4093BH

TERMINAL ASSIGNMENT

Dimensions in parentheses are in millimaters and are
derived from the basic inch dimensions as indicatad.
Grid graduations are in mils { 103 inch).
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Fig. 21 - Contact Debaucer



